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ABSTRACT. In a survey of 1,355 children six to 12 years of age, 
the risk of hospitalization for respiratory illness among children 
before age two years was increased when gas was used for cooking 
at home (p < 0.001) or at least one of the parents smoked (p < 
0.02). The occurrence of cough with colds in children also was 
significantly increased when one or both parents smoked (p < 0.001). 
Small but signficant increases (p < .05) in the mean values of 
forced expiratory volume at one second, the flow rate at 75 percent 
of the forced vital capacity, and the forced expiratory flow rate 
from 25 percent to 75 percent of the vital capacity (FEF25-75) 
were seen after administering inhaled isoproterenol to children 
whose parents smoked (n=89) but not among children whose parents 
did not smoke (n=89) ; this was not seen in association with gas 
cooking. Thus, exposure of children during the first two years of 
life to gas cooking or cigarette smoking appears to be associated 
with an increased risk of hospitalization for respiratory illness, 
and cigarette smoking appears to be associated with a more 
consistent response to inhaled bronchodilator among six-to 12-year- 
old children with no other history of chronic respiratory illness. 
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In a turvry of 1,355 children six to 12 year* of age, the risk of seen after administering inhaled isoproterenol to children 

hospitalization for respiratory illness among children before whose parents smoked (n«W) hut not among children 

age two years was increased when gas was used for cooking whose parents did not smoke (n ■ Ay); this was not seen in 

•I home (p <0.U0l) or at least one of the parents smotal association with gat cooking. Thus, exposure of children 

(p < 0.02k The occurrence of cough with colds in children^ during the first two years of life la gas cooking or cigarette 

also was significantly increased when oar or both parents*" smoking appears to be associated with an increased risk of 

smoked (p <0.00nr Small but significant increases (p < .05) Isospitalization for respiratory illness, and cigarette smoking 

in the mean values of forced expiratory volume at one appears lo be associated with i* more continent mporvjgrfo 

second, the How rate at 75 percent of the forced vital inhale^ broachodilator among sis* to 12-year-ftld children 

capacity, and the forced expiratory flow rate from 25 with no other history of chronic respiratory illness, 

percent to 75 percent of the vital capacity (KEF25-75) were 


P arental smoking has been shown to be related to 
increased risk of respiratory illness in chiltlrcn 
during the first year oTIile, 1 * and to an increased risk of 
morning cough, respiratory infections, and breathless¬ 
ness among older children.'* Specifically, an increased 
incidence of pneumonia and bronchitis with conse¬ 
quent hospitalizations lias been reported among in¬ 
fants whose parents smoked comjwred to children 
whose parents did not smoke. 1 ' Parental smoking also 

For editorial comment see page 651 

has been reported to increase the risk of persistent 
wheeze* and symptomatic asthma.* In a study of 
British secondary schoolchildren that showed early 
morning cough to be more commonly reported by 
children who smoked, the effect on these smoking 
children of parental smoking appeared to be additive. 4 
A decrease in pulmonary function measurements also 
has been noted in nonsmoking children whose parents 
smoked u o 

An association has been similarly shown between 
respiratory illness in children and gas cooking, appar- 
ently from increased levels of nitrogen dioxide and 
nitric oxide in the homes with gas stoves.In 
addition, pulmonary function measurements per¬ 
formed in school age children were found to l>e lower in 
association with the use of gas stoves in the homc. ttU 
The current study was designed to further examine 
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the relationship of parental smoking and gas cooking on 
the occurrence of respiratory illness and symptoms in 
children from a mid western university community; 
Additionally, we examined the relationship between 
these environmental exposures and pulmonary func¬ 
tions. 

Methods 

Subjects 

Children. ac**\ ft lo 12. *Ik> attended primary whool in the Iowa 
City School District wvrr contacted a/trr permission wo* obtained 
from nhuol iidinimilraton The sctiool district senes a uimmilv 
Community The children were therrfbrr generally from middle and 
upper social ckuri. Participating *chuoU utcludrd approunutrlv S7 
percent of the 2.0G2 children n* lo 12 yeart uf age enrolled in ihe 
*dwol dot net Clukiren from the partKipalmg *cbuoh wrr e sent 
Home with a letter eipluning to parent* llie purpose of the studies, 
the information wr were interested in collecting and why The 
parents wrrr requested to complete a modification of the question 
nil re drvrkqied hy the American Thoracic Society (ATS 1 tor the 
Division of Lung Disease (DLD) of llie National Heart. Lung, and 
Blood Institute (the ATS Dl.D questionnaire) - and tu return it lo us 
in a stamped, selfadd reused envelope <A copy of the modified 
questionnaire is available on request from the authors.) Tan weeks 
following the initial distribution of the questionnaires to the parent*, 
another tetter was sent as a reminder to parents who had tailed to 
return a compleled questionnaire. 

In order to determine if uonre$|>or>dmt parents and their children 
dtilered significantly in certain characters tics from those parents 
who had completed llie qurst»oiinatre*_*liout th«*ir children. 2un 
non respondent parents were ramlomlvWlHied and cuniiRird bv 
lelcplnMir by* trained research assistant tour weeks oiler the 
questMMiuoirrf were initially sent to llie parent The |>orvnts were 
each read tlie |vart nf (he questionnaire that related most ditecth to 
cigarette wnokiitg and re*piratmv illness To ensure llutf the «|t*e>- 
tMMi* were answeretl atnwlrli. lime pertim-nt quesinmvlmm the 
questionnaire werr read alood rsji ||s as prnilt*|!aiid wi(j«>nt am 
rial sir at h hi hv tie research assistant 

Pulmonary t urn turn Meukurrmrnti 

|*ulmonary function mrasurruirtils wr-rr oUamed t min Vi vhil 
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Jrrn (47 girls and 41 Inn*) wlmse parents did not smokr and 94 
c4uklrrn (52 girl* ami 42 Unvl who*e parents smoked These 
I’hiklrrn wrre ramliHiih vlertrd using table* of nuMioin number* 
from the cbildrrn kir wUwn complete information was obtained 
•nine tbr .fucstmnuairr. All jvarrnU wt-re requested to rodnale their 
pmsrnt for (Hilimiiurv fuuilwn studies lo be ohtautrd fnrnt their 
«3uldrrn. alter »r had provided a full written eipLmatiuu of I lie 
rmoo' in tlie mrasurrments and the pniredurr* the 

% 4hhl MimUl k.lkiu during pulmonary function trsling. Consent wav 
•4*tamrd (nun 411 <H5 6 percent I of Hie 4*4 children wlxm* parent* 
did im 4 imi4t am) 596 (VI.t percent) of the 654 children whine 
parent* * moled VVlun (urmtil invoking was iiqH tvmtant, the 
prufKirlion* of children who had rough with cold, cough apart from 
u4dv ur phlegm *itb w ajurt from cold* were not significantly 
•bflerrot lor consenting parents compared lo nonconseuting |wmt*. 
U'r llierrhirv h it that our uunplini; procedure produced a rvprrsetit- 
atrve population uf children. 

Children were rachidetl if there «u a history uf rrcurrmt 
respiratory illness or if tlie nr was any history of uptier or lower 
respiratory mfcctMWi dunng the prior iu months Spinniirlry was 
measured with a fine* l*uh rumor satrrlnt rrspironvrter Cairo Lc 
lam* of the |iaratnctiTt measured w e n- done by tlie Junes DaUmatic 
C»Mii|HilrT with daily rahluafiou Lung volumes were measured by 
use id a (dethysmograph (model 2tMN>B Cardiopulmonary Instru¬ 
ment*! using a 3 L/serond Ftrisch tem|>rraturr-c«inlrolk*d pnru- 
roettach. with a flow accuracy of - I percent of full scale. 

Ea h child was instnnletl in tlie measurement maneuver and was 
in an iipnght sitting posit mki: Ka*h test wa* repeated three to five 
times, and I lie first Hlort was taken Flow rate* and lung Mthunes 
were measured 1 Inkier and five minutes sulm*quent to 1.25 mg 
inliaknl isojmitcrriHil diluted with 2 ml normal saline shJii(mh) and 
adtnmistered by an open nebulizer 

Analysis vf Data 

Discrete multivariate analysis »v used to studv the interaction* 
among lacton ° * In this analysis, maternal and paternal smoking 
and gas conking were treated as independent (actors, white the 
frequencies of varum* rrvjwralorv symptoms or illness were the 
dependent v ariables The reported prevalence of respiratory symp¬ 
tom* or illnesses were stratified by parmUl smoking (mother alone, 
(atlier alone, both parents, either or both parents, neither parent 
smokes) and by cooking fuel use. Odds ratio was calculated for each 
interaction effect Odds ratios greater tlian one indicated that the 
variable lud a higher risk tr»r the children and conversely odtlv ratios 
of lesv than one indicated lower risk. A chi-square analysis was used 
to raainim* tlie significance of the odds ratio. 

Hegrrssion lines were fitted lu each of the pulmonary function 
measurements using the Sutistica) Anal) sis System (SAS) using the 
stepwise procedure. 11 The variables entered in the equal am were 


age in years, set. weight (kg), and standing height lets) Line* were 
fitted separately for children from smoking and mm* miking environ¬ 
ments, as well as h>r values obtained b> (Juling these two group* K- 
tests were performed a* descnlxd hv "tieler and Uasserman” to 
compare the fit of the lines drained in Values fur children from tlie 
two environment* and for the pta4rd datu Paired Meats were uxd 
to ctvmpa/r the pcrbronchodilatoc and povtlmmchudilator pulmo¬ 
nary functions. 


RtSUU* 

Completed quest it mnuircs were obtained for 1,355 
children, or 65.7 pereent of the children six to 12 years 
of age in the school district. Of the 1,355 completed 
questionnaires, data on parental smoking history was 
complete for 1,138 (84 pereent) of the children. In the 
remaining 217 questionnaires, either maternal or 
paternal or l>oth smoking histories were unrecorded or 
incompletely recorded. The proportion i>f children 
with incomplete or no parental smoking history who 
had cough with or apart from colds, congestion or 
bringing up phlegm, or had chronic lung diseases was 
not statistically significantly di ft'rent from the proj>ur- 
tion of children will) parental smoking histories who 
had these symptoms. These questionnaires were elim¬ 
inated iti! subset ft ten I analysis. For tv-iime pereent of 
these children were males, and 51 percent were 
females. Five percent of the children lud established 
diagnoses of chronic respiratory diseases. Two had 
cystic fibrosis, one bad pulmonary tiil>crculosis. two 
had diagnoses of chronic bronchitis, and 49 had 
asthma. When we compared the 200 randomly so 
lected nonrespondent families to our study popula¬ 
tion, we found no statistically significant differences m 
the projxirtion of parents who smoked at home. Tlie 
proportions of children who had cough with colds, 
cough apart from colds, or who had congestion or 
bringing up phlegm with or apart from colds were not 
significantly different among the two groups 

Fifteen percent of the parents completing the ques¬ 
tionnaire indicated they had bronchitis, emphysema, 
asthma, or other chronic respiratory condition.,,We 

va- 

*%tKT£lds. 



Tabic 1 —Proportion of Children with Cough irifA Cold* or Hospitalized for Chttl Prxddems Before Age 2 Year*, by History 

of Parental Smoking and Home Cooking Fuel Used 


Horn** Cmdutig Fuel 

FirmuJ Smoking History 
(Yes “ Parent Smokes) 

Percentage of Children Aflnlrd 
ft***) Numlwr uf Children in llie tiroup) 

Fat Her 

Mother 

Cough With Cobb 

Hu*pilahzatHin For 
Clw-vl Illnrwev 

Cas 

No 

No 

32 H iUTl 

5.1 (13M 

Cas 

No 

Ves 

35.7 i2*) 

7 1 (2si 

C** 

VtN 

No 

35 6 .101) 

h oil uni 

Gas 

Vri 

Yes 

30 6 i t I t ) 

V 6(1 III 

Fleet no tv 

No 

\n 

5H 9 1,3431 

2 1 (34) 

KUlrKils 

No 

Yrl 

37 7 (69) 

* 6 (Anr 

Electricity 

Yr* 

No 

37.7 ,69i 

5 6 (17.5>: 

Elttirvitv 

Yr* 

Yr* 

44 5 . IT It 

1 2(172) 


* 
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Table 2— Association of Parental Smoking end Go* Cooking with Hospitalization of Children Before Age 2 Years for 

Befjnratory lllnrtnet 


|iKlef»rmW*iir 

Variables 


No. of C3»ikWn 
Iflo^pittUiAenJ for 
Chest Illnesses 


Furl used for 


home tuokmg 

Cas 

Eletirioty 

Ye* 

28 

25 

No 

330 

736 

Parrntal smoking 

Father alone smokes 

IB 

260 

Mother alone smokes 

B 

90 

Father and mother unoke 

13 

*71 

Either nr both parent* smoke 

99 

621 

Neither parent smoke* 

14 

465 



4 risk 


in the children! II 


Chills IL*Uo 

SE 

p-Vd ue 

24 

0 684 

0.001 

10 



2.3 

0.K56 

0.022 

2.9 

1.239 

0.026 

1.6 

0856 

0.21 

2.1 

0666 

0.017 

1.0 

. . . 

. .. 


CPUjd) apart from cold, or bringing of phlegm with o^j 
jjq&ft from colds. Of the 1,138 children; 31 percent 
lived in Ironies where gas w,is used for cooking, and 69 
percent lived in homes where electricity was used for 
cooking. Tit ere was a significant association between 
parental smoking and the use of gas for cooking. 
Fathers smoked in 224 (56.4 percent) of the 397 homes • 
where gas was used for cooking, compared to 366 (46.6 
percent) of the 786 homes in which electricity was used 
for cooking (x*“ 10.28, p<0.001). Similarly, mothers 
smoked in 180 (40 8 percent) of the 441 homes in which 
gas was used for cooking, compared to 292 (33.7 
percent) of die Wifi homes in which electricity was used 
for cooking (x’-6.33, p<0.05). Tile proportion of 
children with chronic respiratory symptoms by paren¬ 
tal smoking and use of cooking fuel arc shown in Table 
1. 

Tlie use of gas for cooking was associated with an 
increased risk of I Hospitalization of the children before 
age two years Irocause of ehest colds and other respira¬ 
tory^ illnesses (odds ratio m 2.4) independent of 
parental smoking (Tabic 2k 

smoked 


ing increased the risk of uccunei 


^ffSes^pfi^rnahle 3)..Other than the possihil^ 
of wheezing and whistling sounds in the chest with 
colds, none of the dependent variables in Table 4 was 
significantly associated with parental smoking and/or 
use of gas for cooking. Also, the frequency of occur¬ 
rence of car infections in the children !>etween ages 0 
to two years, or two to five years, or the occurrence of 
wheezing with exercise was not found to lie associated 
with parental smoking or use of gas for cooking 
Tlie mean standing height of 144.2 cm and weight of 
37.8 kg for children whose parents smoked was not 
significantly different from the mean standing height of 
145.6 cm and weight of 38.7 kg for children whose 
parents did not smoke. Mean values for initial mea¬ 
surements of pulmonary function Indore the inhaled 
isoproterenol did not differ significantly between chil¬ 
dren from smoking and non-smoking families. Signifi¬ 
cant dillerences in mean values were not seen after 
bronchodilator inhalation ill the children from non¬ 
smoking families, but were apparent among children 
from smoking families for the measurements of 
FEF75, FEV„ and FEF25-75 (Table 5) The mean 
values of the measurements of lung volumes for the 
two groups of children were not statistically different. 
Because 28 t-tests were performed for these analyses, 
adjustment was made by accepting only l-tests with p 


Table 3 —Association of Parental Smoking, and Cos Cooking seith Occurrence of Cough irilh Colds in Children 

I - -■ '... ! — ■' — . ... -"J" =^== ■ ' i= - 

No. of ClukJrtrw 

lmWt^o«fonl with Sym|>Um»* uf 

Yjruhfo* Cough* with CuM* Oddi tUlio SE f 

Fuel ujrd Utr 

home cnoking Ye* No 

Cm 125 232 0 9 0 123 

EU-ctnoly thb 4U5 1.0 

t4rmtal kinoim* 

Kjihrt unoltu 100 1T7 1.4 4k 22*4 

Mother *ln*r 36 61 1.5 0 3-1*1 

Father mh! muthr-r tmoke 11 1 173 1.6 0 235 

KkIm-t iw Imth parent* tmnkr 247 411 1.5 0 1*M 

Nrilln-r |utml viimlck 144 .366 10 


SmunQ and Go* Coo***) n ArwMrMwy D*mim o * Cmmx if»» ** a) 
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Table 4—Rtiation*kip of Parental Smoking and Cooking Cat tcith Occurrence of Respiratory Symptom* in Children 


No of Children t 

with Respiratory Symptoms 


Independent 


— Variable 

Yes 

No 

Odds Ratio 

SE 


p- Value 

L Chest conceit Km and phlegm 
* with colds 

Gas 

70 

307 

1.1 

0.166 


041 

Electricity 

m 

633 

10 

..... 



lather alone smokes 

46 

130 

1.0 

0213 


062 

Mother alone smokes 

19 

78 

1.3 

0.363 


040 

Father and mother smoke 

54 

129 

1.2 

0.363 


0.28 

Either or both parents smoke 

119 

537 

1.2 

0.166 


0.33 

Neither parent smokes 

77 

433 

10 

• ... 



if Chest congestion and phlegm 
•part from cold 

Cos 

17 

345 

10 

0.302 


0.99 

Electricity 

35 

708 

10 

... 


» « » 

Father alone smokes 

12 

*58 

09 

0.345 


0 66 

Mother alone smokes 

7 

87 

1.6 

0.730 


0.30 

Father and mother smoke 

11 

*64 

0 6 

0317 


0 64 

Either or both parents smoke 

30 

609 

1.0 

0.266 


0 96 

Neither, parent smokes 

12 

444 

1.0 




3. Wheeling ami whittling sounds 
in chests with colds 

Cos 

1W 

273 

1.0 

0 154 


056 

Elect holy 

m 

564 

1.0 


V 


Father alone smokes 

74 

202 

1.2 

0.210 


or 

Mot Iter ak'me smoke* 

30 

57 

15 

0.352 


0 12 

Father ami mother, smoke 

Mi 

liw 

14 

0 241 


0 03 

Either or Imth jurrnt* smoke 

190 

457 

13 

0 165 


0 03 

Neither parrot smokies 

112 

37(1 

1 0 





4 Wht-e/ing amliwhistlmi! mmiikI 


in chest jpjrt I mm cold* 


Cav 

2*1 

325 

09 

0.222 

0 60 

Electricity 

61 

647 

0 1 



Father alone smokes 

21 

235 

1.2 

0.329 

0 52 

Mother alone smokes 

14 

73 

*2 

0751 

0 02 

Fatlier and mother smnkp 

16 

244 

Oh 

0.23!) 

0 39 

Either or Imth jurrnts smoke 

54 

552 

11 

0257 

0.55 

Neither turent : smokes 

36 

421 

10 



5. Attack* of whre/aug with 






shortness of breath 






Cas 

30 

345 

07 

0 158 

0 12 

Electricity 

63 

679 

10 



Katlier alt me smokes 

25 

251 

OH 

0 211 

0 48 

Mot Iter alone smokes 

12 

65 

1.1 

0 359 

0 70 

Father and mother smtike 

22 

261 

07 

0. ft HI 

0 14 

Either rsr lioth parents smoke 

60 

597 

06 

0 161 

0 29 

.Neither |urent smokes 

53 

425 

1.0 

. ... 



values of <0 002 as significantly different at a 0.05 
confidence level (0.05-r 28 * 0.002)The mean percent¬ 
age changes in the pulmonary function measurements 
(calculated as the differences Ik? tween the postvalue 
and prevalue divided by the prevalues for each pa¬ 
tient). however, did not differ significantly between the 
two groups of children (using an unpaired l-testl. 


Discussion 

Respiratory symptoms and illnesses occur fre¬ 


quently. particularly tn the temperate regions of the 
worlds in preschool and school-age children. Only 
recently has it been appreciated thatparental smoking 
at home may l>e associated with an increased risk of 
occurrence of respiratory symptoms in children. A 
JM^ietr^^liospitalization of the children before 
dlric*iwr ^ 



pneumonia. 


ironcluxhbtor among childrei 
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Table 5—Flcm> RaUt of Children Before ond After tnholed hoproteimol 


Variables 

Children of Smoking Parent! 


Children of Nommofn^ Parents 


Mein (SE) Measurements of Flow 
lUtei ind Lung Volumes 

Mean (SE) Measurements of Fk*» 
Kates and Lung Volumes 

Preisoprcxereno! 

Fottisoproterenol 

P* 

Prr isoproterenol 

Pbs (Isoproterenol 

P* 

rtr r 

5.11 (0 13) 

4.97(0.13) 

0 11 

5 10 (013) 

5.05(012) 

0.42 

FEF25 

4.16(0.12) 

4.15 (0.12)' 

0.71 

4 34 (O il) 

4.23(01) 

Oil 

rtr so 

3 22 (0 09) 

3.35 (0 09) 

0.02 

3.25 (0 09) 

3.36(0 09) 

0.07 

FEF75 

1.52 (0.05) 

1.76(0.07) 

O.OOOlt 

1.56(0 06) 

1.69 (0 07) 

0:11 

FEV, 

2.23(0.05) 

2.27(0.05) 

O.OOOit 

221 (0 05) 

223 (0 116) 

0 34 

FEV, 

2.52 (0.06) 

2.52 (0.06) 

0.48 

2 47 (0 06) 

250 (0 07) 

0 17 

FEF25 7S 

2.60 (0 08) 

262 (0.0H) 

000011 

160 (0 07) 

276 m:09) 

0.03 

FVC 

2.55(0 06) 

257 (0.06) 

0.16 

1.51 (0 071 

253 (0 07) 

0 13 


•Pairrd rtest comparing initialipulmonery function measurement* and postbroocbodibti* values. 
♦Significant at 0.0ft level after adjusting Ibc the performance at 28 f-tests. 


smoking parents is an interesting additional observa¬ 
tion perhaps consistent with previous reports of in¬ 
creased bronchial reactivity in cigarette smokers with 
norma! lung function* and an association between 
symptomatic astluna in children and parental smok¬ 
ing.* 

Parental smoking may be associated with cliflenrnt 
types i^espiriitory illnesses in infancy compared to 
tilt* school age. Fcrgusson et aP found aivincreased risk 
of infantile lower respiratory illnesses in the last eight 
months of the first year of the infants life to be 
associated with maternal hut not paternal smoking. 
Similarly. Colll*y et at 1 found that infantile pneunmnia 
was more t'ommon when lx>th parents smoked than 
when neither patent smoked The risk was intermedi¬ 
ate when only one parent sinnkedi These results are 
consistent will) our findings that Iwspitalizatkm of 
ch^ren in the first two years of life lor broodliUs and 
pitdimoniawas associated with parental smoking 
~~ However, Fcrgusson cl al'tlid not study the association 
of parental smoking and use of gas for cooking on 
respiratory infection rates. Their study is different 
from ours alu>, in that they studied respiratory infec¬ 
tion rale between lour and 12 months of life. Their 
study was prospective-retrospective in design, and 
therefore, parental recall may have been more reliable 
than in our study. In the first year of life, an infant is 
likely to spend proportionately more tune with the 
mother than the father. Thus, the age of the child at the 
time”uf the administration of the respiratory question¬ 
naire may have been an important factor in the finding 
that maternal but not paternal smoking was associated 
with respiratory illness in the child. 

Weiss ct al* reported a dose response between 
prevalence rate of symptoms of persistent wheezing, 
cough, and phlegm in children and parental smoking 
The rate of occurrence of symptoms in children was 
highest when both parents smoked, intermediate 
when cither parent smoked, and lowest when no 

§66 


parent smoked. However, the authors also found a 
strong association l>etwcen the occurrence rate of 
these symptoms in the children and the prevalence 
rate for such symptoms in the parents. We fouuda- 
significant association between parental smoking and 
*lhe prevalence o f cough with colds in the children/^ 
However, we did not find any association bctwertL. 
parental smoking or the use of gas cooking and the 
reported incidence of cou gh apart from colds and chest ‘ 

congestion and bringing up phlegm with nr apart from _ 
colds. In a study ofelnldfen wliosivagcswere simil.il to 
the children in our population, however, Colley 7 found 
an association between parental smoking and the 
occurrence of cough during the day or at night in 
winter in the children lie also found an association 
between parental smoking and bunging up “any 
phlegm from the chest first thing in the morning m 
winter" by the children. The lack of ass4x.nation bey 
tween tliese variables «ml paren tab smoking in our 
StudV inay bc atfributablelo tluj phrasing of the 
questions in the ATS-OLD questionnaire.: wliere "in 
the morning" was not specifically nurntwiie d^ and 
where phlegm production was, souglit^WtgSsociation 
with chest colds rather than "in winter Slight changes 
in the phrasing of questions can result in substantial 
differences in the type of res|X)iises one obtains/ 0 ir -- 
Flory et al* showed an association between the levels 
of NO, in kitchens and l>cd moms of the homes, and the 
prevalence of respiratory illness in primary school- 
children. This association was ^dependent of the 
childrens age. sex, social class, and the number of 
cigarettes smoked at home. In another study, children 
six to 11 years old from households with gas stoves had a 
history of more frequent respiratory illnesses Indore 
age two years compared to children from homes where 
gas was not used for cooking. 11 In a study of 
schoolchildren in Englimd and Scotland, a reported 
incidence of coughs, colds going to the chest, and 
bronchitis in children from homes using gas fur cooking 
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was significantly higher than for children from homes 
where electricity was used.® Melia et demon¬ 
strated that the association between respiratory illness 
and gas cooking tended to disappear as the children 
crew older. 

The nature of the association of respiratory symp- 
*rns in children and gas cooking in the home is yet 
i nclear Two oxides of nitrogen, nitric oxide (NO) and 
n tnigen dioxide (NO,), are produced in varying con- 
nitrations in homes with gas stoves.It has been 
observed that acute exposure of man and animals to 
high levels of nitrogen dioxide (NO,) can cause pulmo¬ 
nary edema and deathi* 

A significant reduction in FEF25-75 values was 
observed in children who smoked* ns well as in 
children whose parents smoked but who were non- 
Mnokers themselves." At least one group of investiga¬ 
tors has found no association between parental smok¬ 
ing and lung function measurements of the children. r 
In these studies, the children did not receive an 
inhaled' lironchodilator drug Inhaled bronchoclilator 
implication u-iis administered to children in our study, 
ami we observed statisticallv significant differences in 
the mean values of FEF75 * FEV„ and FEF25-T5 for 
children whose parents smoketl ctmqwrcd to those 
wlsose parents did not smoke Hie clinical importance 
of such observed differences in the absolute values of 
puhnniury function! measurements is. however, un¬ 
clear. 

In a recent study of children sis to 11 years old 1 from 
household^ w ith gus stoves, snialllhiil significant diller- 
eners weiii* found in; FEV, anil K\C correctt*d lor 
height, compared to children from homes where gas 
was notused lot m< iking. w These families tended to he 
pt Hirer and were in the lower socioeconomic class. 
Fiury et al N found no significant relationship Inrtween 
lung function measurements and concentrations of 
NO. in cither kitchen or bedroom. Lung function 
measurements of |>eak expiratory flow rates (PEFR) 
and EL 1*25-75 for children from homes with gas stoves 
were not significantly higher than measurements for 
children from homes with electric stoves. Ilassdhlad 
et al, c however, found pulmonary function sug¬ 
gestively decreased among nine- to 13-year-old girls in 
homes with gas stoves and not among younger chil¬ 
dren: 

Based on the findings of this report and from 
previously published findings, one is led to conclude 
that parental smoking is associated with a risk of certain 
respiratory illnesses and symptoms among children 
living in the same environment. An independent but 
similar effect is suggested for gas cooking. Children 
from homes where parents smoke had increased reac¬ 
tivity of airwavs after bmncluxlilator therapy, but it is 
not known if these changes persist or luve clinical 
consequences. 


References 

I Collrv JKT, Hollknd WW. Corkhill FT Influence of passive 
smoking and parental phlegm on pyumomi and bronchitis in 
early childhood Lancet 1974. 2 1031-34 

j Harbp S. Davies AM Infant admissions to KcnpitaJand maternal 
smoking Lancet 1974, 1:529-32 

3 Fergunon DM. Horwood LJ. Shannon FT. pMwiilsmokinr and 
respiratory illness in infancy Arch Du Child 1980. 55 358 61 

4 Blind M, Bfrwley BR. Bollard V, Banks MH. Effect of childrens 
and parents Hooking on respiratory symptoms Arch Dts Child 
1978. 53 100-1ns 

5 Florey CV, Mein RJW. Chinn S. Cold stein BD, Brooks ACF. 
John HH. et al The relationship between mjnrmory illness in, 
primary schoolchildren and the yse of *as br eookm* III 
Nitrogen dwitde, respiratory illness and long inf ect ion Int J 
Epidemiol 1979. 8 347*53 

6 Melia RJW. Florey CV, Chinn S. The relation between respira¬ 
tory illness in primary schoolchildrrn and'the use of *a* lor 
cooking. I Result! from a national survey int J Epidemiol 1979. 

8 333-38 

7 Colley JRT Respiratory symptoms m children and parental 
smokme and phloem production Br Med j 1974. 2.201 4)4 

8 Cameron R, Kostin JS, Zaks JM. Wnlfr JH. Tixhe CCKlnt B et 
al The healtli nf smokers and mmsinokers children J AJlt-rx 
1969. 43 336-4:1 

9 Weiss ST, TiiSff IB Spci/rr KK. Ki»m-r H Persrslmt mheere; its 
rrUUmn to respiraiorv illness, ncarrtle imolmx. and k*sel ol 
|MiliiHHiarv fnntlMHi m a p^mbtum sample nfchildren, Am lU-v 
lU vpir Do I9HU Ii2to!)7-7tl7 

lOUft.nAer SL. Walker DK JaioU HI. Rink-Rots If Rarriilal 
Miiokiiii: and the risk uf child Jin* wl asthma Ain J Tuliln llralili 
1962. 72 574-79 

II later II). Weiss ST. Ibrviirr H. Sjan/rr KK Kikxl of; |urrnlal 
otarettf viiHikint on |Ik- |Mi)iiMNiar> Imik/Ikmi nf children Am j 
K.pMlenihd 1979; 1 III I5 2l> 

12 l!lasM*lli!a*liV. Ilmnhlr Ui. Cralknii MU- AiwWtmxi IIS Indoor 
vnviriHimetital drtermmanls itf hint limit hmi mi childfcii Ain 
lliev Respir Do 1981. 1U 479 -K5 

13 S^H*i/i*r KK. Kerns B ; BisImp YMM. Spentlrr J Respirators 
disease rales and piilirumarv himiKm in children asu«. ut^d w it li 
NO. cq.murr Am Rev Ihspir Do I960 121 3-III 

14 Kerris BC. Kpidriiuohniv standardiratum project Am Rev 
Rrspir Dis 1978. 118 I 120 

15 BUiaip YMM. Fienlierc 5. HidLmd R l>ucrete mullivanale 
analysis CambrnltcMlT Rrrsi. 1975 

16 Du4.ii WJ RMDr, Statistical softssarc. I9H1. Los Angela* 
University of Calihirnu Rrrvv 1981 

17 Barr AJ. Coodmxht jll. Sail JR Stepwise procedures lru HrUii: 
JT. Council CA. eds 5 AS users guide. 1979 edit son Kalrnth. 
NC SAS Institute Inc. 1979 39R96 

18 Neter J. Wasserman W Applietl linear statistical 'models Home- 
wood. 1L. Rulurd D Irwtn. JItic. 1974.87-W9 

19 Cerrard J\V, Cockcron DW. Mmk JT. Cotton Dj. Ruonawala Hi 

Dos man |A increased nonspeciKc bnmclual rractivits in cit-»- 
rrUe smokers with normal Uiiir fund son Am, Rev Rcspir Dis 
19H0. 122.577-81 - 

20 Comstock CW. Tuck man MS. Ilrlsinx KJ Mrnnesv kMi Stan- 
dardord respiratory questnmnairev comparison ol the okl with 
the nesv Am Rev Respir Dis 1979J 119 45 53 

£1' Hrlstnu KJ Coin stock C\\‘, Siseirrr FF. Ferns HC. Lelsowiu D. 
Tbckmau MS. rt at ConijiariMm of three Standardized ipieslumr 
nairrs on: respiratory symptoms. Am Rev Hcspu Un 1979. 
120 1221-31 

22 Melia 141W, Flores- CV’ Altman DC. Swan A)' Asiosution 
lietw-een cas ciktkingand respiratory disease inchildrrn RrMrJ 
J 1977.2 149-52 


Chest m « decembeh vmj 867 


Source: https://www.industrydocuments.ucsf.edu/docs/rpyxOOOO 


2023383172 



23 Melu RJW, Florey CV, Darby SC. Palmes ED. Goldstein BD 
Differences in NO, levels in kitchens with gas or electnc cookers 
Atmos Environ 1978, 12 1379-81 

24 Cote WA, Wade WA, Yocum ]E A study of indoor air quality 
Washington. DC: US Government Printing Office 1974 (United 
.Sutes Environmental Protection Agency Publication No. EPA 
€50/4*74*042) 

25 Goldstein BD. Melia BJW. Chinn S. Florey CV, Clark D. John 
HH. The relation between respiratory illness in primary 


scHoolchildten and the use of gas for cooking U Factors, affecting 
nitrogen dioxide levels in the home. Int J Epidemiol 1979. 
8 339-15 

26 US Environmental Protection Agency _fctentific and Technical 
Data Base for Criteria and Haxardour Pollutants,,1975 ERO 
KTH Review EPA Publications Nd. EPA-60CVl-76~023 191*229 
J7 Schilling RhF. Letai AD. Hul SL, Bock GL. Schoenberg JB. 
Bouhuys A. Lung function, respiratory disease, and smoking m 
families. Am J Epidemiol 1977. 106274^83 


Myocardial Protection via the Coronary Sinus 

Thr First Internationa! Symposium on Myocardial Protection via the Coronary Sinus will be V 
held at the Hotel InterContinental Vienna. Vienna. Austria. February 27-29. 1984. For 
information, contact the Secretarial, c/o Interconvention; PO lkn 80. A 1101 Vienna. Austria. 


Diagnostic imaging 

The Department of Radiology. Duke University Medical Center, will present this five-day 
postgraduate course at the Hyatt Regency Canctin Hotel, Can cun, Mexico. February 12-17. 
iyH4. For information, contact Donald R. Kirks, M.D., Department of Radiology, Duke 
University Medical Center, Box 3834, Durham. North Carolina 27710 (919 881*2711, ext 286 or 
287). 
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